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PURPOSE: To prevent a metal layer in the chip isolating 
groove of a semiconduc tor substrate front surface side 
from contacting the rear polished surface of the 
substrate and to further improve the mechanical 
strength of coupling be tween semiconductor chips after 
a PHS layer is formed by suppressing the crack of the 
substrate due to a plating protrusion. 
CONSTITUTION: A semiconductor substrate 1 is etched 
with a first PHS layer 100 formed on the rear surface of 
the substrate 1 reduced in thickness by polishing or 
thinning the rear surface as a mask, a second chip 
isolating groove 2 is formed on the region of the 
substrate front surface side corresponding to the groove 
2, and a second PHS layer 101 is formed on the entire 
rear surface of the substrate. Thus, since the thickness 
of a metal layer 5 in a first groove is thin 1 p,m or less, its 
crack can be suppressed. Since the layer 5 is not 
brought into contact with the polished rear surface of 
the substrate, the damage of the metal layer can be 
prevented. Further, since the second PHS layer is formed on the entire rear surface of the 
substrate, the strength of mechanical bond between the chips is also improved. 
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•^/c^. Kp dg^^j4^t:g<b Lxffli^fcN i T^Mmm 
[0 0 18] («*^8) \cm^^mt^mm(o 

50 -^<D^Si;i^»<7)^^(*:^^;0>Jl^^^tx/c 
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1^^ 1 ^m^«®<^-blE^ 1 ^ 

Mx^h^mKopusm^mf^-r^jint. mmi ph 

m^mi^m^^mm(D±m^^mi^^ ^ ■:f\^^^m'r 6 xm 
<ir. ±n^^mi^m^(7)mmm(D±mmiPHsmRxf± 

x^m2(DPHsm^nm-r^jiut. ±mmi'^y^ 
^mmiH\:iir^\^^x±mmim\h^mm. ±mm2mmm 

%2 pw^mht^hfii^w^(o^m^mm.^'mm'h^ 

[00 19] z.<r>mm (lf5*^Jl9) \c^.^^mwm.W(D 

iw*5v^T. xis^i^m^ji^ T \RMKMtm\zMm 

[0 0 2 0] ^(o^Wi (s»>it«io) t;i>K6¥^*^B 

[0 0 2 1] mim, \ 1) (C#5^^^^B 

0±|a^^{*:^^^^-r 5^ i^ir^^Sli- 

S«<7)a®^W^*/cfi?lPS{t:J[JPXL/c^tc#P>n-5^ 
^^f*:Sfi<o^^<^J? $ igAT <b -5 J: 5 J^J^fig-^ 6 Xg 
^mi^>;/^5>gl«cof^®(:i||l(D«rt^M^^?i^ 

^bJUDXL. '^(D@$^_LIScO0f^(D^$<bi-5X^^. 
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^-r^xsi:. m^^iy^^mm^-^^^ ti^x. xiem 

^JS^ /i^^m-^ ^ ^ X:i^ ^ ^ >^ ^-f- ^ C ^ J; 9 m 2 (D 

mi^^yyiz^mi-^jimt. ±mm2^yy^mm^ 
^ufc^. mm2'^mm(Dm^(o±m^. m2(Dm[^^ 

10 i^)c-r6xa<b. ±.mmm^mmmm(D±Mm2^y-yji^ 
t^^m2(Dm\^^mm^w^f$.'r^:r.i^t^ ALwmm^m 

^»®(D_b|E^2^:yy5^gS«®«ci^^(^M^t^. 

(Dfz.}f)<D^mmx^^mi<r>pi\sm^mfSL'rh:Ln 

±Mm2mp^^mmRxj^±.mmipiism(Dmm(n 
^m\^wm<r>f:L}^(D^mmx^^m2 (Dpusm^m^^ 

^2 PHsji^^^-re^ ticj: (9. ^Ar±M^m{^^ 
20 yy^t^ t(Dmmm\^m\^hfhfz.±^mrRt^f^2pn 

[0022] co^ig (»*^i2) \zgf,^^^mi^mm 

(Dmm\:imm:^ y^\:^x^ikm(Dtiib(D^mmxh^p 
ih^mmi^mmi-^i^ x^ y^i^^^^ c t t;i j: d 15 2 

-his® 2 ^ ^> :7^5>^^P^Rt^K® 2^y y5>^®®«c(0 

^m-r^^-cws^fcf^afs^kjfnixu. ^^^t-rexm 

^^'^yXy^-<-y^V^m^'m:LX^^z^r\^^ 

rt(^:*5l^•c±^lSlS^l^^Jll®stJ^-hla-fev^ 

50 ®ffli|IC^tte>tlfcPHSg<b. KPHS^(7)1B!lffi^lC 
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[0 0 2 31 ^<^^m (m^mis) izgh^^^mi^m& 

>iP':^hy':^m^^^Ls ±m^}^^ ^i^^/^^^m<D 
[0 0 2 4] CCO^B^ (ff^^l4) 

ii<ox*h^o 30 
[0 0 2 5] wO^P^ (if:5tt^l5) |c:#-5^*f*:^@ 
(^S!ijt:^&fi. -blBC0^^(*:3^@(7)$!i5g:^)!fe (If J^t^S 1 

Hi PHS^^fc(t_b|al|2 PHSJl;!iS. Au^fcliC 

[0 0 2 6] :L(Dmm m^^iQ) 

X. ±IEH2«f^^Mg^fcfi_bl5^IW^Jl^;ii^ Ni 
^fcJiN i -P-g^i^^iJ^fj/jTS^c^X^So 40 

[0 0 2 7] z(D^m m^mi7) {^m^^^mi^mw: 

4. 5. 1 l*;tfll 4 3tCV>bl 6(Oi^-ftt^^) lc:43V^ 

[0 0 2 8] z(Dmm (i»*^i8) \z^.^^mt^mm 
mm(D^^m»m^7b>m^^tix\.^^^mt^mm(Dm 
m^mi(r>^yy'^mm^. mmi^yy^mm(D\h^ 
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18 

m<Dmmi}mm-ri>x^\:im2(D^y:fi^mm^. mm 
2^y y^mm(DpHm\zm 2 <Dm\^^mm i:w^f& i^tc 

\^^\^^x±mmim^^mm. ±mm2mp^^mmRxf 
±mpnsm^mm-r^:Lt\^x^i^m^tixfj:^. 1 

^miz^mi^xmn hH±±mpnsm t ^m:t. ±m 
PHsm(D^m^:^(Dm^i^. mpHsm(D^^%^(D 

2^y^^mm-(Dm^(D^7^tdim\^^h(Dxh^o 
[0 0 2 9] z(D^m m^mis) {cmih^^mi^mm 
ti. ±m(D^^m^mm (m^mi s) ^;I*3v^x. _biBP 
HsmtK ±m^mi^m&(Dmmm(D±mm2^yy^ 
mmi;x^(Dmmzmi(7:^PHsm^w^)^\^tcm. mmi 
p H s g ^^t^^mi^m^(Dmmm\<D^m\cm 2 co p h 
sm^mf^Lxfj:^h<Dx;h^. i<><D±m^mi$^^y 
^t. ^(7)mmm\^mnhtifc±mmi pnsmt. m 
miPHsm(DmmmRrjmmm{^mi^hti. ±m^m 
y ^(Dmmx !9 ^m\^mm i.f:i±mm 2PHsmt 
<Srit;t. ±mm2 PHsm<r>^m^^(7)M^n. -hieig 
2 PHsm(D^^u^(Dmi^ ±mm 1 PHsm(Dm 
^ t±mm 2 m}^±mmt:t<Dp^m\:i^'r^±mm 2 ^ 

[0 0 3 0] ^(omm (»*3S2o) {:i^.^^^mi^mm 
mlk(D^^mi^m^:^mf^^nx\^^^^^mii^mm(Dm 

m\:imi(D^y^»mm^. mmi'^y::^^mm(Dfym 

m(D&mtmi^'r^x^{z,m2(D^yy'^mm^. mm 
2^y -:f'^mm(r>^m^m 2 (Dx^p^^mm^'^^ Lfc 

e>/^i9. t(om-^t^pw^mhmtmy:.x^^m%^m 

*!>(^^Jl^Xfc6PHSS^?f^^Lyc^. JilEPHSg 

fi»ffi<t::(jpx bx^ffilb _hfBH i ^ > -f^mmn\z. 

^\^^x±.^m\m^H^mM. -tisii2^p^^«gst/jt 

l5«M®&mg<^^^-r^^^{:iJ:«9f^ffi$nx/^t). 1 
PHS^ch. KPHSgCOlBOffi^^tCgmiLXiattfjtL 

[0 0 3 1] zcD^m (5»*3S2i) {c^^^mi^mm 

U^mMt>^^ Au -S n^^;5)>^/£ 6t>OXfe6o 
[0 0 3 2] (|»^J12 2) -5 



(11) 
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20 



mmi^tcnmrntmn-t^z t\^^^ -^(om^ ^m^(D 
t ±mm i ^iy:?^5>st«i^mi-5±ia^»(*: 

^>«l«rt^r^b*v^x±lB» 1 m[h^mmRx^±mm 2 ph 

smt. mmiPHsm(DmmmRi^mmm\zmi>-fh 

2PHsmt^m:^s ±mm2PHsm(o^m^^(om 
±mm2PHsm(D^^^^<Dm^^r)±mmi 
PHsm(r)m^t ±mm 2^y :^^mm<Dm ^ i:>^ 

[0 0 3 3] :i(D^m (it5^3S2 3) {^w^^^mt^mm 20 

i-^zt{cx^m2<D^yy^mm^m^\^. ±m^m 
wmm(Dmmm(D^m\:i. m2<Dm\^^mm^m^'r^ 30 

1^. mmm^mmmm<o±Mm2^^y:fj^mmmm\z^ 
pnsm^mm.'r^^m^^n\^^^mt^ht^hm2m}h 

^> -hia^2«P^^Jl^^U?_hia^l PHSg(7)Sffi(D 

n 2 m}H^mmi^xj±^m 2 p h sm^^^-t e c i: {;i 

#J|;i^fte>n^c±IB||l PHS^<>r. ^miPHS^(^ 

J: «9^iiyi;i^mUfc±lCm2 PHSg<b^il;t. ±|B^ 
2 PHS^(?D^^^?R5>(D,^$f^. ±15^2 PHS^(04^ 

[0 0 3 41 z(r>^m mim.2A) xm^^^mrnkw 
w> ^Wi<o^mwm'i'tm^^^x\i^^^m^mwL(r>m. so 



ff^^b. -blEm2^5/:/5)^g|«[^^t/I^^2^:y:7^^g| 
tg®^(D_L|aPHS^r«1i-ir7 ^ iyi^-<-;:=^ h^^^i^L 

V >T±|E^ 1 «rt ^«^^U5±|Eir 7 ^ 2/ g 

i:. -^co^M^iJCHSttf^tiycJilEPHSg^. ^PHS 

m<omm^m\z^^\^xw\i>hMz.±.^^^% y^mt 

[0 0 3 51 ZiD^m {m:^m2 5) tC#6^»f*SIB 

Jl. ^mi$^m^±{:i=^y^:^i:r:^hyy'mt^}i'^^>^ 

^/i-f^Mmt}mm^tix^^. m^(D^mi^m^^mf2^ 
^tix\^^^±m=^\^^^iy^ji-m(r>mm\z^y:f^mm 

^±m^y^iy^y. V yymf)mm\^x^W}m\^i^±'r 

h y^m^^mmi^x^wjmz^^t't^^y^i^^^z 
x^m^L^ti^. ±.m^y^i^^y^vy-ym^^^\^ 

ISPHSg^^gfr-r^C^lcJ; t)f^ii$ttX/£^3. lo 

■:r<omm^ "9 ur^it ^ tL7t±is p h s Ji ^ 

to 0 3 6] 
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»&Wimm(7)^m\^PHsm^mf&^ti^^tts -bis 

^x^mf^m^mm<Dmmmmzm^xmv^<D;^ 

x^m{^mwLmm\^mmir^:Ltfi^tj:\\ ^^ox^ mi 

m 2 m\^^mm ^^'r^±mm 2^y y^mm(Dm ^ m 

^^^-r6xa^-ib^v^x. PHsm\^m±'r^^<]j (p 

mm(DPHsmmm^^h(D^m(Dmm^i^mx^ tt§ 

-^^-rv T[zmm-t^x.m\^^n^PHsmt^y:r^ 
^VTt(o^mi^n.^^^mti.xm^mmi^fc. p 

[0 0 3 7] ^(D%m imi^m2) 

1) (rib^v>T. xiePHsg^?i^^-r5xa/0^ jiie^ 
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t;i»c^co d6 O^^JSIS T* 5 m 1 O P H S g $r J^fiK L 

mm\pnsm^^ts^m{^mwL^m:mm(D±m:i 
tm(of^ih(D^mmx^^m2<r>pnsm^'mf&'rhh 
(Dxh^/)^h. ±m(DXo\:iPHsm^*-^mi^m&m^ 

^yy^(D^±hm±x^. ^mt^m^mm(Dmm^tc 

wmm(omm^'^mt^j:^o ^hi^. ±mmi pusm 
nm 2^y -y^mmmmi^ nwm $ v v ^yc ^6. m 
2PHsmm^m.^^(D^(Dm(Dmm^. ^yy^mmm 
i^xnmi PHsm(Dm^{^^(D[^m{cm2mp^^mm 
^^ir^m2^yy^mm(Dm^^M^f-^tinmA.x 

dM^-r^n 2 pusm<Dy< V %:±m<Dm^\^i:im^^ 

6 ^^mw-f- y:^t^ (Dmm\:im^ ^titcPHsmt)^^/j: 
6^»(*:sie(-43v>x. ±w.PHsm(Dy<v n^mw^ 

^yy'mr<DPHsm(Dm^<i:^^m't^:itn^j:\^\ m 
ox. :i(D^^mi^mm^m\^^y'y^'YVT[zmm'r^ 

Xg(r:fc*V>X. PHSmt^yy'^^])Tt(D^mi^^ 

[0 0 3 8] ::c7)^0j (f»*^3) \:lW.^^^mwmm<7) 

m2(D^yy^mm^mf^i-^:Lt{z^i)±m^^^ 

m2^yy^mm<r>fhmz. pusm^mf^-r^^m^ 

^m\^^^m^^^h^j:^m2(Dmp^^mm^mf^-r^j:u 
t. ±m^mi^m^(Dmmm(Dm2^yy^mmm^f^ 
^tifcmm^. pHsm%:mf^i-h^mx^m^'^mf)^ 
hfn^. "toym^t^pnsmtnmMx^h^w^mm 

m(Dtiib<D^mmxh^PHsm%:m^-r^j:ut. ± 
mpHsm(Dmm^±mmw^mm<Dmm^mmi-^^ 
xmrn^fc^^nrntMni^. ^m.it-r^xmt. ±mm 
i'^^y^^mm^izi^\^^x±mmim^^mm. ±mm 
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mwm^mm(r>^m^^n^mm * fc^^ p h smfim^ 

J:'9. h y y>5^^:7^xS/i^'ffl|||^^/^^- 

%^mM l^^^-r -S/^yj^PHS^^ lE^^^i- ^ ^ 

^c;fev^T. PHSS<i:^ix:/:3e-\- y r ^co?B*14«PH 

o^h-^^b^Lht^X^^. ^oX. ^mj:ikmi^^^\.. 40 

[0 0 3 9] z(Dmm (m^m4) {mb^mi^mm(D 

3) tc*DVNT. ±mm2m^^mm^nm-r^:cn<D 

±fa?f®^mg^jf^^-r6x^(7)mj(::. ±m^mi^ 
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tz. k-mmi\Lm x d j: 5 m i ^mm <^ * 

':r^mmmmx\t.ww^mmmm^Hx\^h^ 
m^mm\:im^-i-^y< y n p h sg^sg^^^r-t-s c <?r 

^n6^#f*:3^@^^{::^iy:7^^^ y r(c^^-r6Xg 

sm(D^<v i!)-^<Dmm\^^m\^x\^^^m^x^ 

[0 0 4 01 C<7)^P^ (IS5R«5) 

3) ^ciov^T. ±mm2^y^^mm^m^'rbj:m 
jiiB?[fw^Mg^^^^-rsxa(7)Mi:i. ±-^ui>:^v^ 

?MS^J^g ^ gff ^ 1:1 i- 6 7t i6 (D^Sj^ J^g ^ il^ 

^y^y^(Dm^%m±x^. ^mwmmMm<r>mmi^ti 



(14) 
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[0 0 4 1] z(Dmm m^me) \c^.^^mi^mm(D 

u-S n^^^^h^j:^h(DX^^/)^h. ±m(DX^\z^ 

^i^^ iy y'm^^<7)mm^^mmtix^ t) . 

<^^W^mm A u - S n ^ 6 (7) ^ fc 

^mt^mm.^^iyy^^vT\zmmi-^m. 300 

[0 0 4 2] Z(D^m (lf*^7) «C#.64^»ft:^B<?5 

i)K Tim, p dmRx^Aumi>m{zmm^tix/£^h 

m2^iy y^mmi^i^mm i.fc±mm 1 m\H^mm(Dm 
TgT'fcST i ji<^:3i5,^^/>5^i^^bTJifBP dm^m 

m^^fcm. mpdm^mmtrnti^xm^^^fcNi^.m 

^^yym^^^(Dmm^mmiimtlXisy). ^^mi*^m^^ 
(D^^<y^(Dm^i^m±x=^. ^m^mmMm<Dmm^ 40 

mmt\.xm\i^tz.NiihmmM^y^\z^^. ^^tc 
N i ^fc«N i ^^^f}^hfs:^m2mp^^mm^mfSL'r 

[0 0 4 3] z<o^m (f»*^8) \z^.^^m^t^ms<o 
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mxhhmi<r>PHsm^mfii,'t^j:mt^ ^^iph 

^>>r Lrm 2 (^^ 5/ ■:fjifmm^W^f&'^^ r ^ t;i J: 0 -h 

la^ 2 ^ :/^gi«^^tf^so;c^ 2 (Di^mm^'f^fSL-r 

6Xg^. ±IB»2i^mS<^^®0^®«;im^;^ s/^^- 
i:^)^2C0PHS^^?F^^■r6X^^. _biE^i^^/:r 

^mmp^\z^\^x±L^mimp^^mm. ^Mm^mmm 

:&t/_b|5^2 PHS®$:^t^i--5C^tCj:i9. *>!r_b|S 

m2pnsmtfi^htj:^wk(o^mw-mw^mm.'t^:L 

xi;i J: am 1 ^^^mm(Dm.m^f^\^^m^m^mm-- 

i/:7^^«l^smSc^-^i?f^^$^^xv^/^v^yc4f!). II2phs 
1 PHS^cDJi:^ <bm2^'>:/^g|«(7)^$^^t5'^/c 

t:mm'r^m:^m^^hm2 PHsm(D^<v ^±m(Dm 

y H^^fts:^ 5^ :^mr(D P H S J: "9 ^ffi-T S C 

T\zmm't^:cm\z^\^^x^ PHsmt^y^^-rvr 
t(Di&mi^^^m^j:h(Dt'r^zttt^x^^o -tti^t^ 

^ztt^xth^ 

[0 0 4 4] :L(omm (f»5*t^9) \c^.^^m{i^mm.(D 

8) (;iioV>X. -blB^l^mS^i^ T i ^O^AuTii^Illlr 
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ti 6 !y 7^ t ^ [w?f^^ ^ tLTt P H S ^ 

f*^ >^B:T<0 P H Sg<^Sffi J: 9 ?^ta-r 6 r Vlt^: 

[0 0 4 51 :L(r>%m (f»*^io) \:i^.^^mw-mm. 

N i -P;d^6>^.e t). ^(D^M\^^^^^^\^^ lirnX^^t^ 

ffiia[itc#:&-^6S2i^m^;$^ mn^nsm^m^-r^ 

mm^pHs^m^^^i^\^tii,(Dxhh:fy=^v ^nu-t 
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^yy^mmmmiia^m^^tix\^^fj:\^^tcisb. S2ph 
^^^f^'r6^(;iM^-r6m2 PHs^o/<y ^xi2(7) 

PHSg75>^^^^^^^y^glC4b^V^-C. XiaPHSg(7) 

y fi^t^^fls^ y -:fm.y(o p H sg(73^® ct y> ^w-r 6 

])T\:L'm^'t^T.m^^^^X^ PHSg^^iyy^:¥-\-y 

[0 0 4 61 d^T^MB.^ 1) 

;K<bADXL. ^(7)ii:$^Ji|SO^^coj?^<^-r6Xa 

ufcm. mm 1 i^mss®<^)-biBf^ 1 ^ y -:^^mm\z.i^ 

^t^-r^mm\^j.9\-<r>mm\^mM^ y^\^x. ^ y^^mm 

^ff^^-r6XS^. m:^y^^WM^'^^^ }i\^X. X 
lEH 1 Jtemg^a^XIB^«frStS<^SMi9J;5i^^X|5^ 1 

|5^»«s:^5/:/lr5)'S!|-r6X^<»r. XI5S 2 ^ 5/ ^5)^(11 

1^^2^mS<7)«®co^S{:i. H 2 (0« 

^mf^-r^^nt. Aimmm^mmmm<D±mm2^y 

:/^gS«ffi^{^. PHS^^1t^i-6^MJ:t)^^lv^:^JR 
;5^f>/«t5^2eo8if*}^JR^t:?^fi8;-f^xm^. X|5Jg« 

^jsssfficoxiBis 2^y y^mmmm^^^(r)mm\^. 
im<otz.^<D^mmx^^m i^p h sg^ffM-r sx 

Ub. Xia^2Strt^JRg^t/XIB|gl PHSg(7)«® 
<7)^®t^j6ftfR<:ofc*?)<o^JSST-fe 6^ 2 (7) P H S^^ff^ 

^si-^xa^. ±Mmi^yy^^m^p^\^^\^x±.mm 
iMP^^mm. xiES2^«s. xiEi^^^jigsiu^x 

IB«2 PH SS^ei^i- -5^^1:1^:19 . #>!rXIS^}^*fls: 
^>;/:/^. ^t7)SMJl-I3:ttjbn/cXIE^i:S:a?^2 P 

H s s <h j^)^ e» -5 ^mw^mm. ^m^-r 5 xg <h ^ 



(16) 

29 

$ ^ ^ ® ( :i m 2 ?t ^ Wi- 6 1^ 2 ^ 
^Si«t«i*Ko^JIIS^^»r-rS^lwM^-r6® 2 p H S 

m^m\:^^y':^^^vT\cmm't^x.m^^\^^x. ph 
m#imm(omm:^m (it^^io) ^2phsS(d 

nN i -Pd^f5>tc6^2^m®<^IS$^3'-5 Mtn^ff 

<'r6t>(/)Xfc>5/^)N N i ^:rcf^N i -Pfi. Au^fc 
lie u J: 19 f^e#^^5Sig:V>fc4i). 4^#f*:S^S®1Ry(7)^ 

PH S^-coScift^^^^Mb^^-C 5.o 
rttlC^LT. *:S^it;^fe m^mi 1) -Cfi. PHS 

s ^m^^-t ^^mx^m ^^m/i^ e> <c 5 ^ 2 ^jis 40 

i)*-m2^yy^mmmm\^(D^mf^^tix\^^^fci^. ^ 

[0 0 4 7] :i(DmM m^mi2) \zm^^mi^mm 
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te^fkApxL. ^<Dm^%:±m(Dm^(r>m^ t-t^jim 
fc^PHs^^f^/^-r^x^^. mpHsm^-^^1^ t 

■t-^X^i:, lL^^'y^y^^-y^V^±MPWSm<o 
Kffi;asgffl-t-5*X©F^*fctt»«>fWPXL, ^^<t:-r 

5>^t^f^ic:iov>xxismi«p^^Jse^it^xfa-fe^ ^ 5/ 

^m^mm^^zh\z^'o . ^^±.^^m^^y-:fh.. 

^(nm^Wi-cm-ih^t^P'^^Mh. i%pwsm<nmm 

jSc(D^»«s:3SB^?^^-r6XS^^^tf??)-e>. 

y'rmM(r:^'^y':f'^m^^mz\'t^ PHS^coiir$<hP 

M«ctc{iPHSS;JiSfl^fiK$nxv>5:d^^. rtDPHSg 

?f^^xm^- ^ :r5>^®®i§Sc<^^^M^ ^^^-T 6 X 

fz.\xpw^mtw^^^K^zhh. ±mmi'f'y'y^m 
-:f^mm(r>r\z-'^(Dm $ cD^#<*:^tg;i5ao xi > 6 

mm<Dmmmmzi^\^^xmj^(D;^ y^^i^(Dxt}^j:m^ 

hm±xt^o ^h\z. ±m(DX^\z'¥^mi^&^mm(o 

(Dm^(o^^mi^mmmoXl^^fc^^. ^im\^^mm 
f)^ c (Dmm^ fcnMmtmjL\c x ox^mi^mmmm\z 

s^fcfiwmjfjpxtc J: ox«nfc t) . ^^mi^m&mm 
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m\^^^^mi^mm^m^ r t ^>x^ 60 
[0 0 4 81 z(Dmm (if^^is) {z.^.^^^mi^^mm 10 

^^i^xmf&^ti. ^(ommmmcD^mi^m^mm 
mw-^WL^±M=^y'^y^y^ vy:fmtm\^\^xnw)^ 

^^^^ h5/>^M^£rl**L. ±,^=^\^^^i^-r/^^^m 

t). ^>^±m^^mi^'ryyt. ^(Dmmmii^iwtnhtiti 

-l.\C^^XX\tfSi<. ::^y'^l^i^\^XoXrft>tl^^t 

r ^;ji5RrtBT'fc'9. zti\:iXox^mi^mmmm(DmmL 

fc-'J). :i(Dm±m^y^>^:^hyym(D^%:mVimc 



1#^¥8- 1 2 5 0 7 7 

32 

[0 0 4 9] zcomm m^miA) \^m^^m^mm 

±mmim^^mmfi-. t imRriAumtmm^tix 

±m^mi^mwL^=^y'r>'^i^tim. ^mufc_biB 
m 1 m\^±mm(o±mT i 5/^:/^tc j: 

T \m<ry^^m'm^\^^y'^^y^'^^^}itmSi 

Tfc^o Z(DT im(D:^y^>i^mm2^^y^ 

mm\^m2 m\^^mm ^;^y^\^x^ mf^-r 6 ^ ^ . 
[0 0 5 0] :i(Dmm (S5^^i5) \z^.^^^mf^mm 

1 /^V^L 1 4COV^'fn56^) lC^oV^T. XfSPHS^. _b 
lE^l PHSg^fc«Ji|a»2 PHSg;i5^ Au^fcfi 

^^^;tbXib^t). ^*^^.y:/d^e>^iy:/^-r yr-. 
[0 0 5 1 ] zcD^m m^mie) \c^.^^^mwmm 

l/^v^L7. 11. 1 4^fcf:il 5(7)V>-fti;^^) tC^oV^ 
JL|E^2«P^^M^^fcf^_hlE^!!K^Jlg/i)5. Ni 
^Ttt^N i -P^^;0^6?'e^5t^(^X^5^^b. "f-y-y^ 

±^nm-t^ tti,\^. ^#(*:^ y •:rm<Dmm^^^m 

m^^it'rh:itr-x^ ^fc. Ni^fcfiNi-p 

[0 0 5 2] :i(Dmm (M^^i7) {zm^^mi^mm 

4. 5. 1 1 *fcf:il 4/j^v^bl 6 0V^-rix*>) tcj3V> 

T. ±m?^ y^^mmi^tin±mmm^mmt>^. au± 



(18) 



^mW-S-l 2 5 0 7 7 
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[0 0 5 3] :i<n%m mi^mxs) {^L^.h^mw-mw 
9\'m\^nm\^xm'fhtit:.±M^nsmt^m^. -tie 

iS $ J: «9 JilS^ 2 ftJ^^Jl^ ^ ^ (c^t-r 6 JilBll 

mm(Dr\^-m(Dm^<D^^m^^mmm^x^^^^ :i t\:i 

'r^:itr^-^mx^^. :iti\z.x^x^mi$^Mmmm(D 
mmmm^^\^^xmj^(D?t y^mi^(ox^^j:m\^^^m(o 

m(D±mm^mm-r^j:m^^\^^x. phs^ic^^-t 
^ V <D^mw^ y ■:^mm<D p h s mm^/i^ h o^mo 

x^xm^mmx^t:.. piism(D^<^jt^'^±\z^a:>mm\^ 

[0 0 5 4] :L(Dmm (f»^Jgl9) (C>^5^##:S^B 

1 p H s ^ ^^t^^m{^mm<Dmmm(o±m\^m 2<df 
Hsm^mf^\^xfj:^i^(Dx^^ . l-^<D±m^^mt^'f- 

^^1 PHS^(DKMJ^t/iSlMJl:i^(t^H. _blE^ 
^^^:y:/(DlB!]®J:i9^^lC^mLfc±l5m2 PHSg 50 



<!:$rfii;t. _h|E^ 2 P H SgcD^^SP^J^e^iS^fi. ±15 

112 PHS®c7)4^*S5^c7)|g$ J; i9_h|B||l PHSSO 

i? ^ ^ ±1S^ 2 ^ ^ CO ® {;i Wi- 6 ±IBm 2 

i5'^iyi5^<^^^^E&Jl:T*#6o ±15^1 PHS 

e 2 ^ :7^5>^?t^iJgc J ^ tt T V N V ^ fc . 
^2PHS^?f^^ii:^(D::(7)^<7)SMJi. 

^mX\tm\ PHSg(Oj?^ t^(Dp^clptwm2SfF^^JS 

g^*-r5Jiis^ 2 ^ yrf^mmr(om^ ^^^o^tL^tt 
^■r5^{c:^^-reii2 PHsg(D/<y ^^_biE<7)^^rt 

ib n 6 y <^ (0»® IcffM $ H/c P H S 

^;^>^b/^^4^#^*3^gi^*5v^T. _biePHsg(D^^y 

5/ -fm.y<D p H sS<7)^ffi J: D ^W-r S :Lh\t 

[0 0 5 51 (if^3i2o) \^%^^m^wm. 

x\t. mm.<o^mwm=^'mm'^f\.x\^^^m^w-m^<o 
mm^^^mKD^yy^mm^. mmi^yy'^mm(o\h 

(7:)@$<^L. jii5^^f*:sscD»Miw. ±mmim\^^ 
mm(Dmmmm'r^xo\cm2<D^y'^^mm^. m 
mi^y -:firtmm<nnmz.m 2 (nmn^mm^w^m. ufc 

1^. -tlB^^f^S*g(0»M'J(7)m2^:y:/5^^®^>ff^;S 
$ttfcM«cl-. PHSg^1t^-r^^J^J;i9^gv>:&J||;5^ 

ib/cCf?. •^coi?:$;0spHSS^^a^^l^cr*fe6^^s^il 

*3V>r_bfE^l«P^^MMs -hlSl^2«J^^M^^t5_b 
PHSg^. I^PHSgcoWJffi^^lCl^WbX^ttibtL 

o^ffi ^SUS^MS ^ P H S M tmwu $ tt 6 c <^ 

ll»ffi{l::;!jDX^tc:» i ^5.:r5>KSoT»c-^<o^$<o 
^#(*Sffi:6>^oXV^5- ticj;i9. ^l«f^^Jll^l:i 



(19) 
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mm<om^^ i ^ murt « < -r -5 c ^ r-^mx*:h ^ . 

/<y i^is-^osst^^w LTv^5#^ J: «9 ^$T/^t>c><^-r 

[0 0 5 6] ^(Dmm (is^^2i) {^L^^^m^mm. 
x^t. ±ML(D^^m^^m. (i«^^2o) {c:^av>T. ±ia 

^t^^t^hi^(Dx^^fL)^. ^mw^m^^yy^^v 

i«UTL*V\ PHSg^^5/>^^r-^y T(D««tt^^ 
[0 0 5 7] C<^^0^ (ft*^2 2) 

xvt. mm^^m^^m^fimm.^f\.x\^^^mwmwL<o 

xh^mi<oFusm^mf$.\^ti'^. m^ipusm^ 

^^mm(7^f^mmm't^i^x:^^y^>'^-r^:it\zx 

:fi^mm^\^^\^^x±mm 1 m^^mmRt^±mm 2 p 
Hsm^mm't^:Lt\cx^i¥m^tixfj:^. i-:>(d± 4o 

2PHsmt^m^. ±mm2PHsm(D^mu^(om 

±mm2Pusm(D^^^^(DM^xy)±mmi 
PHsm(Dm^t±mm2m^^mm^^(Dp^m::^'r 
^±mm 2^y ■:/^mm(Dm^^^t>^ti^fd^im\^^iy 
(ox^h^t^h. pusmt^^mv^mmmm^mzimm.^ 
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1 pnsmnm2^y':f^mmmm\a^w^fS.^tix\.^t^ 
\f^fzi5b. m2PHsmmfS.mm<o-(Dm(ommi'±. ^y 
y'^mmmmxnmi PHsm(Dm^tm2^y^^m 

^mmmmco^mm ^mm-r^mcm±'r^m 2 PHs 

z(D^mi^mm\^isi'x. ±mpHsm(r)y<v 

fi4^#f^^ ■ymr(r) p H SB(^S® J: t) 5 ^ 

^-lliel-^6x^^:liov^T. PHS^<h^iy:7'^-^ y 
(D^mi^%:S:tf^^j:i^(Dti-^:Lt/)^x^^. ztiizx 

^ztr>x^^o 

[0 0 5 8] :i(Dmm (it*:^2 3) {:lw.^^^mwmm 
xi^. mwl:(D^^mi^m^t^^mf^^tlx\^^^^^mi^mm(D 
^wc. m Ko^yzf ^mm^. mmi^^y:^^mm<o 

m ^mm * /c n mmtm ii'r^:itizx'o^(Dm^^m 

x^fzM. ^y^^mm^-^:^^ t\^x^ 
WL^±mmimp^^mm<r>mMf>m&i'rh'i^x=r.<y^i^ 

^'r^:it\zx^m2(D^yy^mm^mf^v. ±m^^ 
mi^m^(Dmmm(D±m\:^. m2<Dm\^^mm^mf^i- 

msm^mmmm(r>±.mm 2^y z^^mmmm^. 

pnsm^mf^'r^^m^^m^^^^mf)^htj:^m2m\^ 
^MB^ff^^L. ±Mmm^mmmm(o±Mm2^y'r 
ii^mmmmj.9\^(Dmm\z. m\<opnsm ^mm Lfc 

±mm2m\^^mmRx^±mmi pnsm(7:^mm(D 
^m\zm2(DPHsm^mf&\^. ±mmi^y'::^^mm 
\^\zm-x±mmim^^mm. ±mmm^mm. ±m 
m 2 m^^mmRtJ^±w.m 2 p h sm^mwr-t^ ^t\:i 

m\zm^-rhtif:i±mmi phss^:. mmi phsji<o 

mmmRrjmmm\:im^-fhti. ±m^mi^^ y :f(Dmm 
ct •9^«twS^t±iuyc_bi5^2 PHSBt^«;t. ±mm 

2 PHSSCD^^Sa55)-(DiS$«, _b|Bf^2 PHSS<7)4» 

^^^(DM^^^ ±mmi pusm(Dm^ t±w.m2m 
^^mmi:t(D[Hm\z^'r^±mm 2^y ■:r^mm^(Dm 
^^%t>'^tz.mz.\i^\i^%<r>x^^t^h. PYismt"^^ 

ihT*^6o ±fSmi PHS^(^m2^;/:7'5>^ 



37 

y r(c:|^^■r6xmlw^^^v^T■. PHSJi<>r^>:/^-r 
[0 0 5 91 :L(D^m (iS^^2 4) Cl^S -5 ^#«s:3gB 

^i-6C<b{wJ:l9f^Si$tLT/^!9. 1 o(D±|S^*^*:5=- 
$/:/^. •^<7)»®#Jtc:^ft?5ttfcJilEPHSS<t. ^P 

HSgcD^JS^/^ln^mU-C^tt^nfcJilEir^ ^ >^ 

mt^m±.tLf}^h. ^m^^y-y'mm(o^y-:^^mmm. 
m^\t. piism(om^tmum.<r>m^(0'\-=7^y^m 

ytn<'thz,ti)>'^mx^^^ :ifh\^^^x^mw^m 

WLum(r>mmmm^i^\^^xmv^(o;f^ y^m^<^^ b t^m 

^i,m±x^h. ^tc. ^mi^m^mmm(D^yy'i^m 
mmm^n. ±m(DXb\^±y ^ yi:^mr^m^^tix\^^ 

fcisb. ±mmmj:mm\^nhfhh^mi^mm^mz^y 
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[0 0 6 0] z<D^m (»*^2 5) {zm^^mi^mm 

i^-r/i-f^^mr-mm^tix^y). m^(o^^mi^m^r-m 

hyym^maM^xBmmzi?^±'rh=^y^i^^ 

±m\zikm(Dfcisb<D^mmx*ih 6 p h s g ufc 
mPHsm^mm^h:it{zj;:^i^m^tix^j:o^ lo 
y'cDmmx ^ ^aiji^^w LT^tt ^n;txis p H s g t 

20 ^il;t/c;^^?>. P H Sg;ii5 

m\::Mi:\zX'^XXn^j:< . ^^^/^v^l^i ctoTfr^^ti 

^/^SiSl^^b^V^TM^cD^ y^^il&(DXb^j:m\^^^m(0 

30 [006 1] 

mmw. :L<Dmn(r)%\(DmMm\z-:>\^^xmm-th^ 
1 <omM<D^y':f'^mmmmk^<nwmz-7^ h 

5^ai8l2^fl^^i-S, fc/cL. Z<DfSl^y':f^mm2 

(Dm^n. ^^(Dmm(omm^fcnmmtmj:\:ix^xn 

v?^ h-7;:^^ror>y-ni5,^3^?F$J*-r^ (1^1 

(a) ) . ^S^fcfl;:^^^5/^y >-i/7^7Kv?s/>-3 
VICJ: i^^ffilCT i g. Aug$r|iIIlcffi*$-^6 (01 

(b) ) , CiX^2g;5^e3/c^^Sgm5(OM^fi2 5 0- 
5 00nmT-fo^o fcfcU. T i g«. "t^Dm^t^S 



(21) 
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) o ztin. ±my^ V^'y:^ V-^:^^l'(n>ri^^— 
-re (HIKd) ) o ^(^. ^^f^^SSSffi'T^JilBlg 1 ^ 

1(e) ) . ^^v^T. z(Dm2^yy'^mm2 2\^\zmm 
\zx^m2^y:f^mm2 2{^\cm2<Dmi^^mm9^ 

mi&ir^ (111 1(f) ) o N i flAui: l9^v^:&Jlx*fc 20 
!9. ;::</5S2 8fF^^JlS9fi±iB»i«rt^JRJl5^« 

^-r6fci?:)(7)t>(7)X*feeo N i 7?)^ib/^6l|2?tf^ 

m2^>^:/5>gl«®«^^tP^^<*^S«»®miJ(7):^ 
-y^lcj: 19 T i ^t/Au ^151^^1^$^^/?,^ 5 0 0 

nm(D^^mm 1 1 ^ji^iS-r^o i^m^ 1 1 <^saa so 

^ 4 0-5 0 MmCOPHS^ 1 0^?F^^-re (1211(g) 

fi. ±IBM2fflp|^^JR®9$r^(D|^ffitwW-re^2^5/ 

:/5>g|«lcM/CbycS^l 0 a;i^X-#e. 

f^^«i ^;^^;^t5 7;o>fDff]ii. m^i^tim. PHSm 

HS^(Dy^y-e*>^o ±|B(OPHSg^ffiC0S^l 0 a 

mm<Dm^(D^td^mm^tix\^^^. 

[0 0 6 2] :^mmmi\^Xtl^^. _blEPHSgl 0^^ 

^^mi^mm i (Dmm^m\cm^^Hx\^^^z ticx^. so 
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ziDPHs mm^nm/i^ h^y y^mmmm^^^mm 

Hsmi or^m^^ti^ztt. ±m^i^yyi^mm 

x^mmt^ti^^mt^m^(Dm^ isomn) x^m 
<. ^(Diy2mmx^hzt. ir/niDh^mt^&mm 
m(Dmm^ tinmmm:Lm.m\^m i ^ y y^mm 2 <o 
T\^~'-^(Dm^(D^mf^mmm^x\^^^zt\:ix t) . 

t«^oT. ||lilfl^^JRg5(7)J¥^^2 5 0 — 5 0 0 nm 

tm<i-^zt/)'^'^mx^v . ^ti\^x-:>x^mi$^m^ 
mm(Dmmmm^^^^xmi^<D;< y^^&(Dx^/jim\^^ 
(5 Mm) ^m(Dmmmf^^ti^:itnfj:<fj:^^ z 

m2<DT\^-^(om^ (i5Mmes) (o^m^mm^ 

^:^>X'^6o ^/c. PHS^S®<^^>:/:^Si«®itl^ 
Ji. ±IBl|2ftf^^M^9^^(DP^fl5tC#-r6_hlEl|2 
^5/>^^BI«2 2(Dil^$aS<^S^;i5T-#T^b-!5. 

HS^i 0(c^^i--6^<y 1 0 Si<D^m{^^y':^m.~r(D 

oT. Xia^^X^^[c:#P.tL6^^<*^®^#lc^>y 
-V y r twHaSi- 6 xai;i4bMt 6 P H s M <h ^ :7^=V 
^yr<hO«*'tt(i. t?^*S*S<>: UT|!E{c:I5iP^L3t. P 

^m^j:h(Ofr^:Ltt-x^h. ::mcj:«9. ^^/^ac 

[0 0 6 3] iij^^?ij2. z.(D^m<Dm2<D'mmm\^-:>\^ 

fe^XS«li::^-r»r®lilXfceo ^i*. ^tSWiX^l 

(a) -(f) l^^LfcXm^ff^o IK) 3 (a) fl. HI 1 (f) 

^ 1^ c < ^ 2 ^p^^mm 9 ^?f^^ LfcjE^tD^MSix^ 
^JS«3ji <>:|^)^{CN i *^e>^ce-5^2Strt^ 

M^c7)Sffi^AuT-©^b. :7;*- h Uv?>^ h 8 ^^*b 

^c^. ^m^mmMm(o^m\^T i /AuagM;^)^?^/^ 
e^m^i i^fl^fife-r^o ^mmi i(omm\^^ 

Uv^>^ h 8 8 ^ UXm^> !y=¥^tTV>. Au^ 



(22) 
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fcnCu^^htii^m^ 2 0-3 0 um<Dmi(^PHSm 

1 0 o^mi^-r^ msih) ) , ^^ci. m^v^^ 
hss^^^L (gi3(c) ) . ^^mi^mmmmm(o^^ 

0 Min0^2a)PHS@ 1 0 1 (0 3(d) 

) o ::m:ii:t)s ^lPHSgl00^^2PHSg 

1 0 iTi^b/cf^PHS^l 0^^#btL6o wO||2PH 

sMi 0 ^2^>:r5>«l«2 2irMPS-r 

Oat. mi PHS^l 0 O^mfi^^tl 
(7)^2COfS^l 0 b;5^ ^2 PHSM»®t^^^^^?^^ 

LT^i-'S^^*!. |gl PHSg 1 0 0(DJ?$<^|^^JK 
2 0 ~ 3 0 M mX'fc . |g 1 toa;^^ 1 0 a fi. 2 CD 
S^:^ 1 0 btC>PtLX$e>tC±|e|R2«I^^JRg9^-^0 
l^a!;::#i-'6^2^:y:/5^^«(7)^^SJK. ^-^cft^^i 
0MmSS<^^M^#i-^o ^*oT. ||l(7)ffi;f^l0a 

2 P H sgS®<^ft^J5^?^^^$^Xv^/£V^Si«tc:M 

LT^-r^^^Ji. 3 5 — 4 5 Mm<^/^6o i'^c^ib'^. 

o^^nHife^J 1 (cio tt ^ p H s m(Dm^^'^^-r 6 ^ 20 

(1113(e) ) « H + tTD 1 0 c FHSm(DmW\^\^^ 

Jf^^^ttfcPHS^l 0 ir^e^yh. [^4l;i^-r^^fls: 
[0 0 6 41 :^mmm2\ZXtl^. 1^2 PHS^l 0 1 

m5(Dm^^M< (2 5 0~50 0nm) X^ hfcib. 

;ii:;55-e^6o ±IE^1 PHS^l 0 0mi2 

^5/7'5J^BI»2 2^M«c[wJl?f^^$ttTV>/^V>fc*!). 112 

PHSgl 0 iffMS^t^^KD^^^Kfiifi. 

«®ia-cfi^ iPHssloo cDj¥ $ \z±mm 2 ssrt ^ 

Mg9^^<7Drti!(;i#i--5^2 5^$/7^5^f8l«2 2(^)i^$ 

5>giffi^«c(O^JR^^^I^-r^^l:i^^-r6m2 PHS 
mi0 1(D^<V 1 0 c^±|B<DS^I^l-^^l^^A6^C 50 



^ttTcoPHSg(OS®J:«9 3gffli-5C^(l/jrv\ t2fo 
gtCiQV^T. PHS^^^:y:/^-t r 

[0 0 6 5] ^](ffe^j3. C(7)MP>^^0^3^0^^fe^]^CoV^ 

fi^xaimi-^-r^ffinx^^o ^-f. nis^ij 1 xm 1 

(a) ~(f) iC^LfcXS^ffPo as (a) Ml if) 

^ife^J 1 <>f^1^(CN i /i>jb?^^6^2«J^^ 
fern. ¥^#i*:^^Sffi(D^3p{;iT i/Aua^^i^^^/^ 

6j?$fto. 5/zma)«&mgi i^m^-r^o 

5 (1115(b) ) o ^ibtc, mm^mmi 3<omm(o^y 

([215(c) ) . :L<Dy:th\^i^:^h8 8^'^y^i^t\^ 

X. m^?^ y^^tinmmMy^ y^^n\^\ n i 7&>^/^ 
h i/v^:^ h 8 8 <^^^Lfci^. ^mi^mmmmm(D^m 

\:iWM^ y^^^^ 19 Au;^^^/^5J¥^ 4 0--5 0 nm(D 

pHsgi o$:fl^fiK-re (i^5(e) ) o $e>iw. PHS 

^1 0(DSffi^«1^iiPX. Scm^PX^ldJ: f9¥ti>fbL. 

^is^ji^i 5^gai$^6 (0 5(f) ) o ^ 

«tt:S«i;5^?>;^^:^«7^tilfitb. *?*L:rcm. ph 

S*ffiW^?>^®f-r6 (1115(g) ) . ctti::J:l9. 0 7 
y-fit. ^(OSSl^^tt^nfcPHS® 1 0 

PHs^i 0 <Dmm^m\^^\^\^xwtn hMz.m'K^m 
[0 0 6 6] 3 ^mvfmwLm^(r>^ 

\tpnsm\ofi^W^f&^f\.h:Lt\z.fj:^, fi^oT. :l(d 

PHS mmmi^m^ h^iy 'f9fmmm^<o^^mm 
»T-r -5 xg* x<D^m^w^ y -fWi (owm)^"^ (o ^m. 

mMi ^i^fc^^pHsmi o^m^^ti^:it ±m 
imsoum) xr)m\^^zt. -r^j^t^h^ 



(23) 
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P H SS(D/< y i)^^(Dmm^^\^ LTl>5^^ J: ^9 
lO 0 6 71 ||Jg^]4. C(O^B.^00^4(7)^j^^J{COVx 

(a) -(d) t;i^ufcixa^tT9o m^. ^^(*StR»® 

4 0 /xm^jgcor^ y /^3^(7)Ji:v^:7;^ h i-^v^;^ hs 8^ 

3>BI«2 2F^i;i^2<^«f^^Mg9^?l^fi6;-r^X5gH. 

mmmi t^orc<mmxh^. me (a) m2m^ 



5o ^(O^^WM(r>m^(^^m^Au^fMCu^^h^J:6 
iS\^^xm5(e) —(g) {Cir^LtcllUtmCX^^^ Ztl 

mmm'3^^is\,^x^i.tim7 (D^mi^mmtm 

m 1 o(Dmm^m{^^m\^xmnhtirc^w^mm i 5 

xh^mi^mm\^^^^xn. mytm^j:^^ phssi 
0 t^^mi^^yr^Kom^^nmm^mm 1 sn^&i^^j: 
v\ L;5^L. mmi^mm 1 snpHsmi 0 tm\:^< A 

mL'X^<Dm^i^^i^m\^^^^^. PHsgi o^4^#f*: 
[0 0 6 8] :*:||^s^»J4^c^5v^x^^. ±^(DXb\cws: 

{k^nxir J: 6^ 1 m\^^mm 5 (r>mm^ti\t^mi*^&m 

6^JlT*fc6N i ^fcJiN i - P J: l9ft^/?)^V^Au^fci 

^z,tib-x%^o ^mi^m^mm<o^yy»m 

P:^^h^j:^^W^mmi 5t>mf^^HX\^^^fz.isb. ^y 

mmx^-t, p H 1 0 xn^j: < ^w±mm 1 5 ^^mm 
^tisciric/^^, :L(D^n^mmi 5\cm±'r^^<]) 
pusmi o^mm-r^ztizx^x^^'T^^'^]) 

i^B^^J^^s/r/^-^y T{c||^i-6xaj;i:fev^T. p 

HSglO^^^y ^VTt (OmM^^t P H S Jl <D/< 
[0 0 6 9] HJfe^iJS. C<7)%W<D^5<D||ffi{?lJlCoVN 

m^mz^^-fhwn^mm 1 sic, n i ^/cj^n i -p 



(24) 
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[0 0 7 0] ^^Sfi^]5tri3VNTJ:±. ^^f*^:^:/^^^ 

m\^Mm-t^:it\^x^mm\^x\^^\^\ PHsgio 
ox. A$f/^»cfRti^*L. mm^(oM\^^^mi^mm^ 
lo 0 7 11 ^is^^je. :L<Dmm(Dm6(Dmmm^-^\^^ 

^2smxnfj:<. T i yp dyAuf)^h^j:^smm^ 

ffiV>fc^(7DT$>6o ^-f. ||jBS^JltCioV>X. ID 1(a) 
— (d) tC:^LfcXS^ff5o -hlE3glK;!)^^?'ce6^1« 

8(C^i-J:5lr. ^2^:y:/5>^«2 2|^lC^mLfc|| 
l«I^^M^5(7)aT®X*fe5T cO;^^^il^6^ 30 

(DP d^5 b^^i^^ft:^ imm) ti.x. m^.mmM 

C(D^<DXjSt:±. 5l^£^3Jl'-'5lc^U/cV^-f^^coX 
[0 0 7 21 :*:|li£^J6ir;JoV>TH. mfai<7) J: 5 

tcjzt). ^^tCN i ^fcl^N i ^'&^d^e>^ct6^2«f^ 

[0 0 7 31 llife^J7. r<D%W(r)^7(7)^jBSCT«:ioV> 
&^xgKi(c^-r^®(llT*fc^o ^-f. ^JS^Jitc:*3V^ 

T. (a 1(a) ~(d) |r^UfcXS€:ff 5o »:iw. ip^^ft: 50 



SMmCO^lCO^m^l 1 l^?1^i*-t"6o 

1^. NiMw^^Wi. w^m.mmMAu;^y^\cx^. 
(Dmm%:Auxm^^^^o jp&msi i imm 

<t 2 o-- 3 o m m 

coAu^fct^c u^^e>^^6ii 1 (DPHs^ 1 0 o^mm 
y^\zxy)m^'r^ m9M ) « ^^^^ ^it^mip 

HS^ 1 0 0^-^;^^ ^ LT. ^:y:7^5>^«^iSc(D*&m 

gill ^^y^y^ V >^{^x^=^y'^>'i^m^-r^o 

ism PHS^ 1 0 0^-^^^l:i. f^l^^^mMS(D 

mmr^mmi-^i^x^^mi^^^i^^y'^^^^y^^ 1^2 
^y'^^mm2 2%:mf&'r^ msih) ) . ik\z. ±ie 
^1 PHs^i 0 0(Dm^j^x)^mmt±mm2^yy'^ 
mm2 2\^^^t^^mi^mmmmm(D^m{z. ±mmi 
'^mm t mm^. n i mmmm^ y^t mi^mmmmA 

u;^iy^^m\^^Xm^^O. 5 nm<Dm2(DmmMl I 
3 0 mn<Dm2<DFHSmi 0 l^Jf^f^-th ((3 9(c) 

) . -(Dm2pnsmmm(^^y'^^^mmm\a^. 
^1 PHsgi 0 0(Dm^tm2^y'^^mm2 2 com 
^^^t>^tium<D^^^^-r^m^^^xtx\^^^^ m 
v^T. mwtmm^±ntkmiiuiim\zxox. 112 phs 
g 1 0 1 (Drnm^^mit-rh. ct^^m^^i*:^^ 1 
^"y^^mi^mmi^x^ aci^u. ^h\zm2FHsmi 

0 ic7)^ffi^:ii=3e^/^^/ K7"->^lc:ai^i9#ft. ^y-y^^ 
^«®i^F^^^^'»^:?'L^-KlcJ:oT^^-f 6 ((3 

9(d) ) o wco^. m2Fusmi 0 i(omwrm\zn. 
>^<v 1 0 ct)m±^^r-. m2 pusmmM(D^y:/^ 

:fmr(Dm2PHsmmmx^^m'r^z.t\tm\^\ 

±(Dj:mzx^. mi o;r^i-j;5^i:. ^f^^gic^^ 

>^ico»ffilc:j^^$ttfcJi1E»i PHSJli 0 ORO^^ 

2PHSgl 0 l^^h^J^^PHSmi O^^fflxfc** 
[0 0 7 41 ;^s:^iSW7tw:^3V^Tfi. PHSSlO:^^^^ 

m(Dmmi^tLnnmtmj:\zx^m i m^^mm 5 co^s 
^^<D^u^fmmr.n^m^:it^-x^^o -t 

la^ 1 P H s g 1 0 0 ti^ ^> :/5>^«^«l^ll?P^fiS; $ 
Tv^/^v^fc«). ^2 PHSJii 0 iJi^^B:«(o;i<Dg(D 



(25) 
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m\^^±'ri>^2FHsm(r>^<]) i o c ^±m(om^[^ 

[0 0 7 51 mi^mSJlN i ^y^mx-n^j: 

^^yy^mmmm(Dmi'^mm(7:>^y^>^n. s^^m 

/3 ^it:^]) ^J^^(r>Au=r:-^y'^^:yhRXJ^yyM^(D 

V>'^y'^^i>yi^B>'\zXoX^B\^mf^X^. ^f'^^ 

[0 0 7 61 N i 5^;^ 5/^S7;)^f5^.^6^2^mM 

1 1 2(Dl?$^. ±1EC0 0. 5MmJ:«9l?<. 3 - 5 m 
m^UTtjJ:V\ ^2 PHSMl 0 30 

S«^ffiffiOtw#ffi-^-6fE2fem® 1 12i>K FHSm^ 

(D^^ffiic^^-r^. ^#^sffi^Mij--^PHs^jS!55 
{0 0 7 7\ mmms. ^(D%m(omsoym:mm\^^yi^ 

V^T. [g|l(a) -(d) tw^b^cXS^^tr^o »:^w. ^# 40 

$1^0. 5 mn(7)^i co^m^ 1 1 1 ^ff^iSi-^o 

<^^ffi^AuT-B#m;t5o i^mSi 1 IS® 

(D^y-^^mmmmz-y^ h ^^y:^ h^fl^^L. ^tt$r 
-^ys^ t LXI?$^5 /imOAu^ycifiC u;?>>^/^6p< 

h i^v^;^ h^^^-r^ ((g| 1 1 (a) ) o ::t7) 
^ 1 1 <t 
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«c^:l^oV^-C. JilE^li^mgl 1 1 ^±IB7< 

^^ix^^-^U. IS2^>y:/^^^2 

2^w^m-^o %2^y':t9fWm2 2^^ts^m 

m^Au^ ii:^*^)0. 5MmCO||2i^m 

gll2^?f^^L. ^ (7)^ 2 1 1 2 CD^ffi^ffit;! 

iira(rymm^mM\ \ 4^mf^'r^ (mi i (b) ) „ c 
8^-7;^^^uT. m2^:y:/5>^mffi^j^co^. mm 

9. N i ^fcHN i -P^^^?'^^/?^ S-- 
5/im(D|S2«rt^JSg9^^^&«jt3:?^fiK-r6 (1311 

(c) ) o yy>rV\^'^:^VS^m^\^tL'^. ^yZf^mm 
m^\^f^^^4 0 nxa(Dyy^ h ^i^^ h 8 8 ^fl^^L. 

:i<Dy:t h i^i^:^ h 8 8^-^>^^ <^ Lxmft?;^ y^^n 

V\ Au^/cfiC ud^ib^'c^^if:^ 2 0 — 3 0 M m(7)|| 1 

topHs^i 0 o^ff^^-r^ (mi 1 (d) ) o $e>tw. 

h I^ v^:^ h 8 8 ^^^U. 4^#f*:S^«MJ(7)^® 
5/^1^^:19. Au^fcHC u;0^f3?'c^6J¥$.^3 

0 M m(D^ 2(DPHS^101 ^Mf^-t^ (mil (e) 
) o Hi PHSgl 0 0 ^112 PHS^ 

1 0 ii}^hfj:^pnsmi otmhti^. r(^m2PH 

Sg«®(7)^^:y^5^g|«M^l:ifl. miPHS^lOO 

(om^t ±mm 2 m\H^mm 9 ^^(Dfym\^^'r^m 2 

'f^yzf^mm2 2<Di^^%:^i:>^tiUm(Dm^%:^ir^ 

a^^5X#XV^^o ^V^X. Itl^^^^fcfij^mAPX^ 

t;iJ;oX. ^2 PHSS 1 0 i(7)^®^^it{l::-r6o - 
co^, i|^^»*t:KKl;^^^;<f^^^7^iHjg|LX. ?5fe?^ 
$ bl-l|2 PHS^ 1 0 1 cDSffi^^^;^^>>' 

- Ki;iJ:oX^^1-6o Cto^. m2PHSSl0 10 

m^mat. /<y j^s^^-r^;^^ IB[2 PHsg«®(Df^ 
z(Dm^^^^^^^ . ^^mi^'^y^mT<Dm2PHsm 
mi 2\z^-tx^^j:. ^(Dmm^:^^^m^wm^f)>mf^ 

fl^^^nfcJilBlSl PHSgl 0 oRirm2FHsmi 

0 if)^h^j:^piismi 0 t%:m^fc^mwmm^^i^m 

[0 0 7 81 *llife«aj8tCioV^Xf^> IS2 PHSJll 0 

mmm^(r)mmi^tinnmtM^\^x^miM{^^mm 



(26) 
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$ttTV^^^^V^fcfe. 112 PHS^ 1 0 Ifl^^S^COrCO 

^--6^2 PHSM 1 0 1 cD/^y ^_b|E(^a^rtl-W«>6 
fiPHSg 1 0(OS®;^^e>3^m-t^C<!r{i/^v\ 20 

l^:^^J7(;iib^v>T«. ^ 2 ph s^^D^gfr® 
tc:^^-t"'5;^^y <^KJh-r6yh46. Ni^fcfiNi-P 

5 MmiCli^JP$^5:^?£{-oV>-C|SLfc;ii5. N i ^fcjl 
N i -PJiAu^fcHCu J:!9fife«^;55iSv^fci6. ^1^ 
^<*S^KM<l»J<7)^Ml:iJf^i5S;$ ttT V ^6 C (Dm 2 S&mS 30 

^m<-r^t. ^^mw'f-yy'^^hPHsm^cDMii^.i^^ 

N i *^c(^N i -P;^^^?'^^/?^ 3 — 5 /xm® 2^S 
fc>6. ^^f*:^^y^;^)^ePHSg--t7)«c||*.i4^^^<[::$i^ 

zt/£<. PHsm(ommm{^isn^:^^v (Dm±^m 

±i-^ztr^x*^^o 

[0 0 7 9] i^j6^^j9. :i(omm(om9<Dmmm\:i-^\^^ 
xmM-r^o mi 3n^mmm\^x^^^mi^mm(omm 

v>x. (HI (a) -(d) ici^Lfcx^^tr^o nm 

^j7^r:ioV^X. 1119 (a), (b) Jw^Ufct>tO<bP^/^X^ 

h Uv?;^ h^Ji^J^feb. Ctt<l:-^:^i5^ bxii:^ 2 0 — 3 
OMmOAu^fcliCujO^^/^ePHS^l 0 ^m^P^ 

^COPHSS 1 0^-e;?r.>5^ 
LX. ^5/ >^5>ffilSt^Sc<^^mg 1 1 :^ V ^ y V 50 
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X. ±mmmm 1 1 ^±I5phs^ i o^-e;^>^(;i, ® 
1 Sf^^Ji^ 5 (Di^mf)mm't^^x^mi^m^ i 

^2^ix:/5^Sil«2 2^?l^fSi-^o rcDS 

pg{Ciatt6©T®(il/^^. (HI 3 (a) Xfe*?. m(illl9 

(b) {c^{^tih<Dtmcxh^o js^i-. 

^$"^60 ^bi^. ^^mi^mmmmm(D^m^mmL^x 

^mitl^. PHS^ 1 OoSffi^^m^iir^o mt;ii: 

^m^ti^ (iu 1 3 (b) ) o ^^t-. MS 100-200 

:3^^T-r-5o ^#«cssi^^p5;^^;^«7^f)j 

y^u-y\^xoxmw\'r^. i^±(Dx.m^^^. mi 
mi^'^^yyit. z(o^mi^'^y:^i(omm\^m^^ti 

fc_b|ePHSg 1 0 C(^PHSg 1 0(O«MJ-^f^fi)c 
^tb/c-fe^^ yiJ'^l 1 6 i:^e;t;^c^^(*3^e;?)^f^$S 
^tl-So ±l2-fe^ ^ -y^^— ^ hi-fi. Tl^SAremco Pro 
ducts ttK-fe^-^^i— h 5 1 2(DJ: ^—y-^l^y 
^^T^»m=3j^^rj!iS«ra^?^ce^-f T'eovy (SiO) ^co 

[0 0 8 0] *j|ffit?ij9lCioV^XJi. ^«t*:^i/:raS 
«^^y:7^5>SI«®«l-»i. PHSgl 0(D^$^l^aS 

(Dffi^lCfiPHS^l 0;e)>?f^J?jc$ttXV^-5;?>^b. C(DP 

H s mwyisoM^t^ h^v ■:f^mmmm(D^mMmy^^ ^ 

^ v^m^m^'^h:Ln.^x(ry^m^'f-y-ff^(DW^^ 

^Slcir^^ ^'^gl 1 e^fcflPHSMl 0;55fl^^^ 
^^ZLhh^ ±.^%i^y'f'^fm2o:>m^t-^ 

^*Stei<o^$«i'9?^v>::^. ^faio^h^m^W^M: 

m<r>mm'^ fz^'mm'cm^mm^% i^y -^^mm 2 (d 

IS i«rt^JRg 5 tclg«6^^S<^^tfc^6i^:sil^5/^v\ 

titox. mim^^mm<Dm^%:i um!^rtm<i-^ 

zti^-^mxh^. :iti{zxox^mi^Mmmm(omm 

»f*:S«;65«oXVN^fci^. ^lStF^^JRS5j&sc<DW 
S ^ Ji«ffi>f Wo X t ;i J: o X ® ^ m-r 5 

«^ox. ^im\h^mmBfi^:^(Dmmiiti 
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TdHis^-r^X^iCioVNT. PHS 

[0 0 8 11 HiS^J 1 0 . :L(o%m(om 1 0 

m^:^m^:Lum\^m'rw\mm't^^h. ^m^^ (gea 

s) StKlXl^tl. I nO.5 GaO.5 V t^h^^h::^ y =f- 
^y^^ V y-fM 1 b&t/^$ 0 MintOG a A s :3i 

t'^:¥>^^/WSl a;55|||g{cffig$nT4b*i9. G a A s cii 

-^/W^l a(7)^5/>^5>gt«f^«c^^(^^®<Ryd^?5«^K- 

xH^lbTK^^^^y^-^-^- h (M;tf^. H2 S 04 : H2 

02 : H2 0==3 : 1 : 1) ^IIV^T^ > ^ V^i^^o 

CO^M'JCO^®{c:^M/?^^ 2 5 0'-' 5 0 0 nm(DT i / 

Au59gM^|^«^-fr. XIS:7^ hi^v^^ h^^^-r^ 30 

15(a) ) . (GaAs) S« 1 ^^-^cT^SffiffllJ*^ 

{cim%^y^^^yv^m\i^x::r.y^y^^^^-f^ m 

15(b) ) o C(0:Jiiy^>>/t>±ia<0J:5t-^^y^^^^ 
^ h^yT^^l b^5gmLfc^^.-Cg»j6^l::f?JJ:-^6. 

4^^#^*S«l(^^^^SiW{c^*Tt^p ^fc 40 
Wmk^^y'f'^^yV (^Jx.«. HC 1 : H2 0 = 

3 : 2) ^ffiV>T. I nO.5 G a 0. 5 ^:x.y^y^^ h 
5/>^^ 1 b^^5/^:^i/+6o C(D^5/^>'^lC:fc^V^T 

3i5,^V^>^ hiy::^Sl b<D;^;&5aiiy^>'^§n. 
Ga Asriit:'^$?^v^-\^/V.gl a 5/^ V>/§tt/^ l^fc 

^mLyc«I^^JII^cOiiE®^:nt'*^^v'-\'/l-g 1 a 
(mi 5(c) ) , C(^^. ^t" 
^^^^-^ywgKffitcKWLTV^-SlllSrt^JIIS^^TS 
T-fc6T i^^^:y^>'m*UT. 1 1 

$:?^^b. ^blcSft?;^ iy=^i-J:oTAu*/c«Cu;5^ 50 
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^./^SPHSSl 0^?^J*i-5 15(d)) » 

sAof^tt. ^y^^mmmm^^^'<i^>^yi--h*\:i 

JioX^^i-'So l^-bcoxaiviJ: "9. (Ul 6 d^i" J: p 
/.f. ^O^S(c:^#f^^T-/6^?f^i,fe$tLfc^^($:^:y7^1 
C(7)^#{*:^i/:/lo«ffilcfl^i5fe$tt/cXIBPHS 

[0 0 8 2] 0\zi6\^^xn. XIEPHSg 1 

o^^^^\i'^^iy^'/umi a(Dm^^m^^f&^tix\^^^ 
m<D^^mm ^mm-t ^ xa* xc^ ^#f^^ y y'm(Dm 

xxnf^<. :^y^>'i^{^X^Xnt>tl^:it\:i^^. 

X. mp^^mmsiom^^i nmj^j.rtm<'r^:iti)> 

-^mxh^. z.ti\::xox^^mi^m^mm<Dmmmm:^ 
*3v^TH^^ai(Dp< y^^m(DX'!)f£m^^'^m(^^mmfi^ 

^Hi'fm<D^mi^&^(Oi>yyi!^m±i^P5Atxtf^>. ^ 

e>ic. ±m(7)Xo{:^^yy^mm2(Dmf&n. 
mmm^^h^^y^^i^^ byy^mi hmm:^^^mm{.fz.m 

mzm^XSW}m:ii^±'r^X^^£:^y^yi^\CX^f£ 
$HTV>6*5'9. Z(D^i^±m=^y^yi!^^ l-y-ymi h 

(D^^m^^{z=^ y^^i^m^c t {c J: ^ m\^±mm 5 
(D&mt)mi^x=^^'^^^>^/i-^^mi aSffit-Km-r 

y y^^v^xa/!isa|||{-/^S- ^fi/^v\ £iL_h(OJ:5 
[0 0 8 3] 

>«r ir>(D±m^mt^m^^^'t^misc(D^m»'^y'y\c 
ti^m^mi¥m^<om^(Dm $ j^t <!r e j: 5 \zmf^'t 

t . ±mm 1 y '^^mm\zn!$:>'rh±w.w^mwmwL<o 
mm(Dmm%:±mm 1 m^^^mm ^mm-t^^ x^ y ^ 
y^L. m2<D^yy^^m^m^'rhz,t{cx^±w. 



(28) 
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t^-^mx*^^. :if\.\:ix,ox^mv^^wmm(ommm^ 

nm\Lm:L\:ix,oxm^f:L^ . ^m{^^^mm\^^\^ir 

t^x^x^^. :Lti\^x^x:L(Dm^<^^mM^mw\'r 

5 xai^ib^tt 6 P H s g <h ^ 5/ ^=3^ ^ y r <7)«^^^ 

[0 0 8 4] z,<o^m (it5*t^2) \z.^h^mw^mm.(r> 

^1) tC^oV^T. XlSPHSg^fl^^f 6X^;6S. XfE 

)H\^'^m<of'^(D^mmx^hm 1 (OP nsm^m^x^ 
tz.m. mmiPHsm^^t^^^mi^mm(Dmmm(o^m 

h(oxhh(Dx\ ^mi^^y'ym(omm^^^(om^^- 

^i-6^lC^^-r6B2 PHSg(D^^y 



xat-*5v>T. PHsmt^yy^^vrt(D^mi^^ 

^mjih(Dtirh-t^-x^^>. -r^^i^h. ^ti^^mm 
ti^#L, mmi^<Dm\^^^mf^mm%:nh:itt^x^ 

-So 

[0 0 8 5] (if^tt^is) \zghh^mwmm:(o 

1 r><D±m^mf^m^%:^i-hm^(DW^m»^^y^iz^ 

mi-htcib(Dmi(D^y:^^mm^. ^(om^f)-±mi^ 
mi^&m<Dm m ^mm ^ tc nmmtm x u fci^ ic# p. 

nut. mmif-yy'^mmcoi^mzmKomp^^mm 

mm(Dmm^±mmim\^^mmf)mm-rhi^x^y^ 
^^^L. m2(D^^y:f^Amm^w^f^'th:it{zx^±m 

mm2^yy^mm(D\^m\z. pusm^mf^-r^ 

m^^tifcmm\z. pHsm^mf^-th^mx^m^^^ 
mt^h^j:^. ^<Dm^t^piismtmumx'hhm'&^ 

Scfg^(7) is6 (D^JH^ X* ^ P H S ^ ^ff^^-r 6 xs 

±.mm \^y^^mm\H\zi^\^^x±^mi^p^^mm. 

fc_b1BPHSM^. ^PHSSOiffilffi^^tr^WLT^ 

^-r6xa<*:^^tr<7)X% P H S^?l^jicXS7i>>^^-/:/ 
^$>8f«m«c<^#^JRg ^^er-r -5 xa* x*(n>^m^^ y 

^mm(Dm^^ \ nm^M'tn<-th:Ltt^nmx^ 

(0^mW^mWi(r>^'7^y^^^i^V5±X^ho ^h\z. ^ 
#<*S«S®<7)^9F^^fcH»;K^l:;!jnx^tc^ 1 

1 mP^^mmt^ (^^^^ fc^i^;K^t:J^DX^;l J: o xign 



(29) 
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5o ^^y>^^mmmm(D^mm^^m-r^jim\^ 

[0 0 8 6] CCO^?^ (If^^4) \zm^^m^i^'^m(0 10 

^3) \:i^\^^x. ±mm2mj;^^mm^mm.-t^r.n(o 

^<VYtFllsm^^^mW\'th:Lt\:iX,oX^^'t^^< 

y T{r^^i-6X^^C:^oV^T. PHS^ 30 

[0 0 8 7] c.(n%m (if^^s) {w>^.^^#f^S^B(7) 
313) tc4oi^T. _b1E»2^5/:/:»'fil«^?i^^-rsxm 

^CDg|*S{;i?i^^U mi^i^^^h^-^:^^ t\^X±mmi 40 
>b(^X*$>«9. _biam2«f^^Mg<^ffM-r6X^om. 



^U/c^. ±miyi^:^h%:^.^'r^h(DXh^<DX\ ^ 
f*:*SS®co^9f«*^c(l»^>fl:^JDXlcj:eiS 1 

tic J: 19. ^^bfc. ^s^i^oms^j:. ^mwmm(^ 
npHsm^&mmm^^:it\zx<:>x^^i-^^<v X 

^)/h$<. J:IE^#(*:^@^^l:i^5/::^=3e-Yy Ti-^^ 

m-t p Hsm(Dy< y ^>^<omm\z^m uTv>6#^i: 

[0 0 8 8] c(^>^p^ m^me) {zm^^^mi^mm(r> 

^3/^v>u5coi^-mj^^) \zL^^^x. ±m^n^mm 

Au-Sn^^:^^h^j:^h(DX^^<DX\ _h|E<^J: 

''cn^\zi)m-t^:it{zx^mm\^xi.i^\^\ pusm 

[0 0 8 9] ^(Omm m^m?) lC#6^^f*^B(7) 

*T^T*$>5T i S^:3io,^^^^|^^UX_hlSP dg^ 
^m^^^cl^. ^P dg^ffitt^b^t bXffiV^fcN i ^ 
^mft?^ iy^i-J: 19 N i ^fcfiN i ^^^f)^h^Ii^m2 

m\^^mm^mf^'f'^i^<Dx^^(DX\ ±m(DXo\z^^ 
mp^^y>^mf^^<Dmm^^mr>mtix^^. ^mi^m 



(30) 
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[0 0 9 0] :i<D^m m^ms) {zmh^mt^mm(D 

bfc^. mm 1 ^mM»Mt^±ism i ^ y -f^mm^n 

#(*:^ 5/ :/aT<^ p Hsmcom^J^ ^mi^-th:it\'±^j: 
ili-^x^tc::^v^X. PHSg<^^iy:/^^]Jr^rt^^?f 

[0 0 9 1] (5i*«9) lC^6if^»<*:^H<^ 

^8) lciol^x. ±mmi^mmi>-. t i&rJAuii^m 
\:imm^tix^ji^iy(Dxih^ . ±mmi^^mmRxf±m 50 



^ViZ-r^^coxfc^cDX. PHSS?i»5^3^f*SS»® 

^=7y^(D^^i,&5±xt^. ^mi^mmmm<omm^fc 

mm^fcn:^^^y^V >i^v'yf^i^y y3>\^XoXmMf 

^mi^mm^^^^^x. ±mpusm(Dy<vn^mt^^y 
ymr(DPHsm<Dmm^^^m't^:itnfj:\^\ 
X. ::i(D^mti^mm^Wi\^'^yy^^^vT{cmm'r^>j: 

[0 0 9 2] :i(Dmm (li^^io) \m^h^mi^mm 

/c^V\ ^2 PHS^(^^^f*^«^MJl-#?^ 

-r6^2?;&mM/i»^ il^-PHS^^It^i-^Au^fcli 
Cu J; !9^V^N i ^fcf^N i - P d^ib^^ 6 t><^-CfcS;!)^ 

'^y-:f^mmmm(o^mm^^m'thi:m^i^^^ 

T. PHSM(^^^ffilC^^-r^^#*^4S^®a'J--P 
H S ^Jl;DS^ai bfc OXfe 5 y ^ttJM-r S r ^ 

i-'5^ic^^'r'5ii2 PHsm(Dy<v ^"^y^^mMm 

::rmrF<DPHsm(ommx^^mir^:Ltnf£\\ 

si^ib^v>-c. pusmt^y^^^vT t(Dmm^^^ 



(31) 
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[0 0 9 3] Z(D^m (19^^11) ic>^6^#f*^e 

m2(D^yy'^mm^mf^\^. ±m^^mt^mm^mm(D 

hlint. ±IEl|2«t^^MM^t/JilE^l PHSg(D 30 

^mf^.'t^zcnt. ±mmi^y'y^mm\^\^^^'x± 
mmim^^mm. ±mm2t^mM. ±mmm^mmR 
n±mm2FHsm^mm^^:it\:i^^. ^^±t^^ 

2FHsmt/)>hfj:^ ^m^mm.^mii^'t ^ 
n^-thm2m^^mm\^x^ . PHsg(^^»r®i^^ 

7^5>8S«m^<^^M^^^»i"^^t-^^'^^^2 PH 



p H ssc^^^ y y ymr<D p H S^cDS® J: 

^ix7^=¥^y rtc|l3g-f-6XS(c::it5v>-c. phs^^^ 

^^mx ^m^^m^^h^j:^m2m\^^mmr-m2^y 
>^^mmi^m^(D^mf^^nx\^^^fc.ib. ^mi^=^y:f 

f}^hFHsm^(0^^.i±^'^it^^:itfj:<. FHsm 
10 0 9 4] w(^)^B>^ (IS>tt3Si2) i;i«6^^^^i^g 

^ i-::>(D±m^mi^mi'^m'r^mw^(D^^mi^^yy\^ 

m^J.^(o^m\^nM:^ y^\^X'OWi^.(nfz.}h(r>^mMX 
fc6PHS^^fl^^i-^xs<i:. W^FWsm^-^y^^ >1 

^ 1 ^F^^jp^ ^^^ai-r 5 * 5/ ^-r 6 c ^ J: 

^%2(D^y'f^m^^W^m.\^. _b|E^#f*:SS<S:«^ 
(7)JilEit^#«s:^5/:/tc5^fii-r6XS^> _hlE^I^*fls:S« 

tTV\ ±mm2^y:f^mm\HRrjmm2^>y>^^mm 
mi^(^±n^FHsmm\^±^m'^'7^y^^-:^ b^^m 

ir^JiMt, Ji|B-fe7^ 5/^-^-;^ h^-blEPHSSco 
SM;ei5^mi-'6^T*^«^fcJl»ffi{b:^}nXL. 

TU '^y^y^m^l^m'^rMt. ±mmi^y^ 

^coKffi«iJl;i^*te>tifcPHSgir. mFnsm(r>mm 
^co^}£#(^^g^?^^-^-5Xmi:^^tP<7)T% PHSg 

u^x(o^m{^'f'y'^m<Dmmmu'^(D^&t^^^tf^ 
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[0 0 9 51 C(7)^B^ (IS^^Jlis) l;i#.^^«f*:3^B 

W}m^i^±i-^^y'^>i^i'^^^B^'^^^^ts -his 

\,^x±w.m^^mmRv^±m phsm ^mm-t ^zt\zL 
(D^^mm ^mm-t 5 xa* x(D^^mi^^ y ym(Dmm 

x^^m^{^mmmm(ommmm^^^^^xmm(D^ y^mf^ 
^'7y^%^i^ps±x^^^ ^ mp^^mm^Mt^ 

[0 0 9 6] ^(D%m («5*^^14) tC^^^^^i^B 
*3S1 /j^V>U6*fc«8/j^V^bl 3C0V>-f^x;!i^) iCioV> 50 



nmtK ±m^mi^mm^^y'^>^\^ti^^. mmLtc 
±mmimf^^mm<o±mT im^^y^'^i^\^^^m 

^h(oxh^(DX\ ±mmim^±mmt^mi^m&t 

(n^y^y^'ik. T \m<r^^^m^^\^^y'^y^-t^ 
m2^y :^^mm^ {^mm-r^ a u mmm^m 2 

[0 0 9 7] m^mis) \m^^^m^mm 

(Dmm:^m\^^tn^. ±m(o^mwmm(Dmm:fjm (it 

[0 0 9 8] (f»*:«i6) \zm^^^^i^mm 

*5V>X. ±l5^2?tl^^M^^fctiJi|E^!l®^M^^^. 
N i^tc^N i -F^^fi^hti:^ii(r>X*^^(DX\ ^y 

■:f^Ammmm(n±mmmmx.u\^^n^y< y ^t/;^;::^ y 

-P'&^/^i^^/c^^^tT^^ffif^ej^^M^ft^^ 
Aulc:B#m;t6w^?65X^^/c&!>. C(7)^r (Dg<D^ 

[0 0 9 9] :L(Dmm (m^^i7) \^m^w^mi^mm 

u^tcnCut)^h^J^hi^<DXh^(OX\ ^y^ii^f^MU 

m(D^mm^^m-r^j:.w^^\^^x. mmf)mMt^j: 

[0 100] zay^m (If3je«l8) (c«6^»f*:SB 

mm(D^mf^mi'mm^tix\^^^^mt^m 
m(omm\^mi(D^yy^mm^. mmi^^y^^^mm 

^^mm(^mmf}mm-r^x b ic^ 2 y y^mm 
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^Bl8trtlc^ov^x±1Elll»rt^JS^> ±iB^2Sf^^js 

# ft Bfco ^ ^ :y ^ t> l^ihT' # 5 o 

[0 10 1] (if^^i 9) {zm^^mf^mm 

jiiBPHsg;!)^ ±m^^m#mm<ommm(D±mm2^ 

y ■y'^mm^^^o:>mmzm 1 p h s^^jfm u^m. 

1 P H s S ^^tf ^S($:S«coSffiiRiJco^ffitc|| 2 
(^PHS^^fl^^LT/^S^(^T*fci9. lo(^Ji|B4^» 30 
f*:^5/:/^. ^(7)SMiRiJi;ieS:Jt^tbfc±IS^l PHS^ 

g^mi PHS^<Z)«®iRiJ^t>*#JMfJt^^tte>n. -h 
ISit-^^^5.y(D#J®J:i9^i|iJ|c^mufc_b|B^2 PH 
SJli:^«i;t. ±16^2 PHSe(D^llg|55><7)ia$fi. 
_hfam2 PHS^(D«4^*^5>(7)ie$ J: «9 -hlSm PHS 

i:_bia»2«rt&mg^^<^p^®i-^-r^-tfE 

^2^5/^^BI«<^^^^'&t?^fci^fcttiiJl><7)T% * 

jhT'^So ^2 PHsg(7D«®f:i. ^yzfji^m 40 
^Mz.piismfi^hti^^mwmm.\^^^^x. jiieph 

sm(0/<V Jl^^(*:^^;/:/itTc7)PHS^(7)S®J: t)^ 
W-r^r <i:tl/ctv^ ti^oT. C(Dij^#{*:3gB^^(-^^> 

^n^z.tii^X^ho 50 
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[0 10 2] :i(7)^B.^ (»*3S2o) \z.m^^mv^mm. 

\z^tia. w^o:>^mw^mi-f)mf^^rLX\^^^^mwm 

^^mmcomm-^mm-r^ j: ^ i^im 2 (d^ y -^^mm 
/Sbfc^. ±m^mi^mm(Dmmm(om2^yy^mm 

m<Dfcisb<D^mmxh^pnsm^mf&\^tc^^. jiiep 
H s ^ (Dmm %: ±^mw^mm <r>mm tmm-t^i^ xm 
m%fz.\tnmtm:L\.xw-mt\^. ±mmi^yy'^m 
m\Hici6i^x±w.mim\H^mm. ±mm2miH^mm 
Rxj^±w.^n^mm %:mm^^:it\cx^ipm^tixti: 
io(D±m^mt^^yyt. ^(Dmmm\zmitihti 
tL±mpnsmt. mpHsm<Dmm^m\zmmi^xm 
nhtifc±mmw^mmt%:m^ti<Dx. mim^^m 

\H^mm(Dm^^ 1 ^ ni^y.Ttn< -t^^t i^^^^mxh 
^ti\:i^<:>x^^mi^m^mm(Dmmmm\z^^^xm 

<D^mi^m&(oi^yy^^^i,m±x^^^ 
m^mmmm^tix\^^^^^h. z(nmm(D±mm^m 
^ mmmm-r 6 c ^ i:: j: o T^^-r 5 y <j; /j> ^ < . 

^oV^x. PHSg^^s/:/=¥'r yr,Jr(D^g*tt(^PHS 
t-t^:itii^x^^o t^^oT. ft 

[0 10 31 :L<Dmm (a^^2i) {zw^^^m^mm 

mm\^x\^^\^\ PHsmt^y^^^vTiD^m^^: 

[0 10 4] z<Dmm im^m2 2) \z^.^^^mwmm 
tcjiixf^. m^<D^^mi^m'f^f)m^^tlx\^^^^mi^& 
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JRgX*fc^^H?)PHS^<^?i^^Ufc^. K^lPHS 

^ 5/ :/^>gl«P^lCioV ^T_t|a^ 1 «(^^Jl^^t/JilE^ 10 

1 PHsg^. mm I PHsm(r>mmmRxfmmm\:^wt 

|E^2 PHSS^^fix. _h|5m2 PHS^(7)^^$P^ 
_blB^2 PHS^o4^^^5>^7)iS$ J: 0 -LIB 

60 t*oT> |g2 PHSS<^^^1' ^JiiecoS^F^|C^i6 
T. Ji|EPHSg(?D/^y f^^Sf^^^y^T^aTtOPHS^ 

(Dmy^^^mi^mm^n^ - 1 t>-x^ 30 
[0 10 5] z.(Dmm (mmm2 3) {m^^mi^mm 

(dm^ ^mm ^ fc \'tnmtm x-r 6 r <b i^: ^ 19 oj? $ 

m^mi^mm(ommm(7)±m\^. m2(Dm[h^mm^m 

ufcm. ^M^^Msa® <o-tiBi^ 2^y :^^mmm^ 
{z. FHsm^mf&'i'^^mx*)m^^mf)^h^j:^m2 
^^^mm^^^i-. ±mmm^mmmm(^±^m2^ 

tern. ±w,m2m^^mmRt^±^mi PHsm<omm 
(D±m\zm2(DFHsm^M^i'. iMmi^y^^M 
«rticiov>T±ia«i«f*?^«s. ±.wMm^mm. ± 
^m2m\h^mmRxj^±Mm2F\ism^m^'t^:Lt 50 



\zX.y)V^m^fiXfi:^. lo(7)±IB4^Sf*:^5/:/<ir. ^ 

mm\zwt^^ht\.fz.±Mm\FHsmt. i^^iphs^ 

m^^^m\^^^\^f^±Mm2 FHsm t^m^. xie 
m2FHsm(D9\'mu^(r>Wi^\^^ xisii2phs^(o 

^ i: t) ±iatf lPHSg(DJ¥$<^ ±1E» 2 

^1 /imi^T^fip<-r6c<b^5"rtgT*fc'9. 

^bic. H2 pHs^(7)»®ji. ^yy^mmmmx\t 
mhx\^^o mox. ^y:f^mmmm(o^mm%:m^ 

-r 5!^t^^^-r -5m 2 P H S^co^^ y $r JilScog^P^lc 

*^v^r. ±iBPHSg(^/<y f^^»f2^^ty:7^ii:T<7)PH 
PHSMt^y:^^^^ y r<^(^^6*ti^m^^?'J:^>coi:-r 
2 PHSgcoM^#«s:S|g^MiliJI^#SE-r5H2«t^^M 
g;a^ PHSe<S:«^'t"-5^JRi:fP^Sv>&JR?!>>f>/^St> 

<7DX'*:)6^>jb. ^yy^mmmmco^mm^mm-r^m 

ir, PHS^(D^^M(-^ife-r^^#f*:St£^®il'J--<?^ 
[0 10 6] z<D^m (s»>R^2 4) 

t ±mm i^yzf^mm\zMf&ir^±m*mwmm, 
<D«ai<9j<D®ttcj^^<o^«c icjK[^(7D ± i^(D^mm x^h 
FHsm^mf^i^fcm. mpusm^-^y^^ ti^x. ± 

mm^m^i.. ±mm2^yy^7^mmjfhRt^mm2^y 
:f^mmmm(D±mFHsmm\z±y^y^-<-:^ 

=r£«bfc=^. _h|B-fe^^ ^/i5^-<-^ 
rxTLT-t^^ >y>5^S^?F^^L. ±15111^5/ 
rt^c^oV^TXfaH l«F^^Jl^Rt;^XIHir7 ^ 

mm^^:it\zxr)i^m^tixfj:r). l-:>(o±m^^mi^ 

^y^t. ^<Dmmm\zmnhM^±mFHsmt. m 
F H sm(^mm±m \zmm i.xmifhtiti±m± y^y 
^mt^mx.ti(DX\ mim^^^mmkzmm^^m^^ 

^m^^Ttm<'r^:ltr^-^mx^^. zn\zx^x^^ 
mi*^m^m:m<Dmmmmzio\^^xm^^(o;^ y^mB<ox 
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[0 10 7] C<D%^ (l»*«2 5) 
lrj:ixt^. ^#^SS±lC3i5,^>>/>^ h >>:7^®<b::^lt"' 
;i^fl^J5fe $ ttX V ^ 5 ±IB^ t' ^ =^ /v-^ O^ffl ^ 5/ >^ 

®C0^®|ca:f^(D/c*6(D^MgT'$j6 P H sM^?i^^ u 
fern. ±l25^iy:r3>giffif^tC:fc^VNT±|S?Sl^^JIIM^t/ 

:7^(^1RiJffi J: "9 ^ftiJI^i^m UT^tt e>;n.fc±IS P H Sg 
to 1 0 8] 

[(1141 CO^§^(0^2(D|lig«rtj(-j:6^#(^^g^ 

w-mWi<omm:^^^7y^^mmmx^ So 
[me] r (r>^m<r>m 4 ]stt/^ 5 (ommm \^x^^m 

ims] z(D^m(7^me<Dmmm\z^^^mwmm(o 50 
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im9] - (DmM(Dm 7 <Dmmm\zx^^^i^mm(o 
[mi 0] :L<o^m(Dm7(Dmmm^:^x^^^m^i^mm 

[mi 2] Cto^W(^»8(7)^J£^JIcJ:S^^($:^g 

mi 4] :i(D^m(Dm9<Dmmm\z^^^mt^mm 

[mi 51 :io^pi^(^)^i o(Dmmm\z^^^mt^m 

[{§116] z(DWM<^mi o(Dmmm{zx^^^t^m 

[m 1 7 1 ^*ft:s«<^^®iftij^^f.<^^^2/7^5)^Bi« 

[m 1 8 1 ^mi^mm(ommmii>h<D^^y:/^mm 

[mi 9] ^m^w§.(n^mmt^h(r>7^^y'f^wik 

^w^m'^'^%(Ty^^^^w<r^w^~^m^^\^x^^'^ 

[m 2 0 ] ^mwm^(r>mmmmm^m(rm-nt^h 

I ^m^w&L i^mw^y'f^ > la ^t-^^v'-r 

^\^^^m. lb h ix:/^. Ic iJ'^s/ 

2 |gi(^^^>':/5^««. 3 :7;e- hU'v?;^^ h-e;^ 

^^(nr^^^—^y^^ 4, 4 4. 8 8 >^;i- h Uv?>^ 
5 b 5"'y:/^il»P dg. 5 c ^iy:/^«?tT 

ig. 5d mn^mM(nim\.^ e vy^:^^ 1 

10 PHSg, 10a FHSm(r>mi(^B^. 10 
b PHSm<r>m2(Om^. lOc PHSgCO^^y. 

II 13, 114 mm^mm. is ^la 

±mm. 16 ir^^ yi5^-<~X 2 2 |g2(7)^s/ 

y'^mm. 5 1 f5 1 (o^y^^mm^ y^m. 5 2 

^2(^^iy7^5>«i«^ -y^g, 52a p<:y^S(D>'<? 
5 5 :^y^m. 5 5a 7< =¥g CO^Ktb. 100 
^l(?5PHSg. 101 |g2(^PHSg. Ill 
mi(7)^mS> 112 ||2cDi^mS. 113 ^5/^ 
^JH^. 116 "^y^y^m. 2 0 0 ^®{^^J®. 
3 0 0 y>r'>^^x-y. 5 5 5 
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